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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device for 
which it is easy to blow a fuse, and to control a film thickness of an 
insulation film on the fuse. 

SOLUTION: The semiconductor device comprises a plurality of copper 
interconnection layers, consisting of metal containing copper as a main 
component, a top upperlayer interconnection layer disposed on the 
copper interconnection layer and at least including a refractory metal 
film connected to the copper layer, a surface-protecting film disposed 
on the top upperlayer interconnection layer, a substrate metal film 
(barrier metal) for bumps disposed on the surface protecting film and 
connected to the top upperlayer interconnection layer and solder balls 
placed on the barrier metal, and a fuse, which can be cut by an energy 
beam, is at least formed in the top upperlayer. It is thus not necessary 
to etch the surface protecting film on the fuse in advance prior to 
blowing of the fuse, so that a range of film thickness which is proper and 
will not obstruct blowing of the fuse will remain. 
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Sr««W-* k LT, JCSW^ftfi? (Jl 

glHlSS : redundancy circuit) riS^tt'fbfrS,, JCSHS^ 

&mit, ^&*m#^vzfftizxm$ftkmm*imti: : f' 

mttMftk^-m^t > Y k SrSm-rs r. iic<fcoT, 

tin $ SrHi^ !) -fr/WT-Slfe-r^o ^R&SP^t 

X (fuse) (O^Wfti-oTfir^S. t 3 -X'»§) 

[0003] #sm*^ y y<Dmm&.ffi<nftmzte 

Mz-Wfr/Hmzfrx^Zo ^yy^^ttii, ^ 
~yymm<r>mm±-^<^yk miti&msmmi: 

mumx-hz* 

[0004] * fcjc, ^RBSlftfi, 1B|&£%ft2ttPfBM£ 
IrU:* t£fcroT/uS (Al) fm 

wxt><o, m (cu) tm&mmfctstvx^Zo -ait, 

mm^mUU mffiWSitSRAM (Static RAM) ic*3 
v>Tfi4Jl. * fc^ * D Sri^Et3 o ^ L S 1 

[000 5] #^^P5 - 1 1 4 6 5 5-§-J!2:®iC{i x KM 

t^.TV^S 0 Tift&JSB LMIi, A 1 *&JR^e>^-5§l# 

£^#>^ LTSttl $*S^.^#IV\ 

[0006] ¥fffisf 1 1-340265 C 

*^JS (BLMR) roMKiSB*H*:«J|PJifc|8-r 4* 
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xrfMos - FETcoy— hmM*'**— >m$tz>w 
\cmm^<?-^mf&£tiz><, ip*^ t»— xa, 

«wfc5a»*^sacroBt»s:« ur, t =.-x_h»cjsit 

(5 0~5 0 0nm) {i^tL^Vfc*, &Kia^e73# 

g-ft t tti- 1 xjb»©3: y f- ^mmwtoxm L 

[0008] ^JRgfl»-et a— X&fl^Lfc® 

j&jt-cv^a. ip*>, T^co^jgga^ro^-, 

n — LTtta- XSr§J»rrsr irtfSfflHtcfcS,, V— 
f©i^- ^iatofc*^ t a— X^ia»[Hl^Srfi6 
«-rS*h,^fo« 0 ££>ic, Cu«T'to.-X?rI 

iiijrcuaMEiBtt^^vftfcj:"??^^, cuia« 

\±, &Mk<D&mtmw\z.m8.imz>o u—Vfrh&tzm 30 
mmmv>s < y riwii(i > sa^ i fringe: t nass t- 
f-'-e^n— fast fjuiffiro^yrjicDgj 
BrasEBl-fca,, 

[0 0 0 9] 1 4 6 5 5-^S#{C*5 

V^T, Tift&JRB LMI±^ oA (Cr) /Cu/4 (A 

3g(Ort(DTSSB^/clt-efll^L-CV>-5o La»U Tift 40 

**s-r s r & ^t-# -f , wfhw g < ^oxv x 

5„ TJft&JgBLMte. ii^Ty-ir^^yxSic 

*3V^^fig$tl-5fc^ ^^IgJw^JVvCfca.— X£ 

[0010] #3BBBttr. roj: 5 *fc«BH&*P«rr«fc«> 
t-f#£ft.fc 9, ^©IWII, 1 3— XcoXa— 

iO, 1 3-X±(7?i|feS^<7?^l?^W^B 50 
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[0011] #3893©4fe0>B Wtt* • Bi^IH (-7 

bXhZo 
[0 0 12] 

±msmm t , ft-tJiBWi ©±fcEfi ^fcats^K 

[0013] rr-c\ tmmmi aBRw^ft* 
St^l-csw**^ M^s^ia«S/j\ sr^^Krtf- 

[0014] r*±gga«gj (i, ftjigcoagia^gi: 

Sgtt, 0iJxii. ^?>- (Ti) , ^v^/u (Ta) , *e 
y Xt-v (Mo) , 9^^^^ (w) 

h'im^th. Z<Dmfc'<y KSr^LT, ^ 
&&WSi<D±\Z. 5 0 0 n mSS©A 1 m&W&tZ - t 

mma, ftMM&m&<7>&xmm^x*>mfrt!:\<\ mm 
v\ bp*)> ^^s'T'^co^^^siae^nT 
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[0015] r t ^-Xj te. ¥Sfe*SflI]SgcO-SIS£ 

5fcv>ss r^a^gj <7>— get LT^^nr 
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-CV^o '^V*^ *X (Sn) , IS (Pb) . m (A 20 

g) teb*<D&&*vmb-tz>~b&m$.v\ l \ t'<^?° 
mTvk&mki mm;<y h*b'<^y°b<Dm{cmw:£ 

th, mfe'<y Fb-'<>'7°b(D&mte.&fa±.£l£Z>tL!t><D 
temSfeX-hZe (Ti) , >?nA (Cr) % C 

u, & (Au) , -yfrtV (Ni) &2?0>&JRIBI&«Jg 

[0018] *3PJcoSR 1 (D««|c .fcfvtf, t X# 

£*vOv5fc*, ta.— XSr^JWrrsWtc^feta.— X 
±co^g^}c*tLT, t a— Xco^»fjc:3t|$(0»|V^ffl 30 

X(O^JWr{c:5;i^co«iv^fflo5^e:*T-»)Kfb-r-5^> 
mwgjlc, E*WB«>-»£ LTt =.-X£r^j£-f -5 r & 40 

f&TMRXf'<>^f&TMteb'<DT ym<>Z? V Xg£|? 

[0019] *&m<r>*L i co#^{c^v>t, t±isai 
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^fl^±l3E«3*lT^Tfcflto*v\, 
7!J y7 r ^yy f mmteb'C0v-^^UX7$^j^ymi 

So fl«OJ:fcfiWfc#LT4^£*3tj, 

®***bfc«««lliHISr3: y<?>y-tZ r t T% 
[00 20] *^BJCO^ 2 CO^mti. ( 1 ) ffl^^^ 

birz^frb&zmmm&iimm&frLxtmftm 
m±\z.Mi$rrzmiTMb, (2) wsis^asgg^^ 

m<D±.m\m$tfrz>%i2T.nb, o> ft-t«E^sco 
±«sffitsawsrji^i-ajB3iiBt, (4) 

(c^^H-5^4Xgir. (5) 'O^JBTife&JKD-kfc: 
^ < ^tmWZfH 5 XS fc Sr'>^ < 1 1> * U f2l 
St-*iVT, «rJJgBBi8Sg<0— get LT^/u^— tf- 
Atcj; DWWBrtEft t X*rfl2^-5¥3g#3gffico£S 
it*feTfcSriTfoSo 

[00 2 1] *«Kro^2<Ol#m^ < fc*Vtf, ta-Xj! 
J&rfsLZtiZ Sr-hSBa^Jlco±}c:tt^ 3 Xgi-*5V ^Ti*^ 
KPJHAdft. ^4&05^ 5X gfC*5VNT. »<yK 
^^^^LT^Wf-^O^fflTifi^^t^O^^ 
fife^tbSfc*, t^.— Xco±ic(4*B{%^co^.^^ 

^t, -/ohwpt * h zmm U t X 

^Jfe-TSr i^T#So UfcASoT, ftf^^ Hc*sv^ 
TjlSiJ^tbTtSp^s'T'ic^LTCO^ ^v:/fflTife& 

[002 2] *$£W<nm 2 ©WWfcti^T, * 1 COXS 
L, ^2COXST*ftXJlia^«co— Ub LT^r^^ 
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¥*{«SBH:, ¥«ft®&<t, 

^^a^tc^-rs^w^gaiftg a, 2) * 
ga&e (1, 2) i9±«io2«*4x, mmm u, 
2) tt^£*ifcmR&&M*8 t h^tsm± 
mmmm (8. 9) t, m±m&m (8, 9) <o±^ 

Si»aKi oi^L-c+^#ifcxyf-y^ 20 
iS^SrWi-a^BMSMglK K) lit, #y 

-Y5 Kl l<D±teEB£*W ftJbSBEaS (8, 9) 

mmziitz^y'mTm&mm WTttM 14 

-/!«) 15ir^*i-^ 0 fUJigaSUf (8, 9) |JU±, 

tv^„ 0i»cf± x «^w^ga^sro-gi5 (1,2) 
9c±memm (8, 9) si«ioi, # 

y^f 5 Kl 1 k. '<\)T**>v\ 4 %ffljJ<-yH 5 
fc«r*U ^rcoft&co^S^^, ^NlflgtFK HsB^S 30 

[ 0 0 2 4 ] iSifcCDSfSBlUi (1, 2) l±, JIIRNfefKjR 
(3, 4) Sr^-u-CSW^iv A^^MeiMi (1> 

2) *mmmm4Mzwg.*frid&&mfi ^-/v? 
b^yin Kts^xmfcZfrz^k-?, *mfcmm±ic 

mi<7>m^mi km2<Dmsmm2^irrr 0 mimss. 

fflgett*/! l 2<Dfflga^« 2 t <7?ffl[^i|g 2 
«Bl4iJSfi«*nrv'»*. SB l ro&gaWUf Hi. f=.T 
^▼'✓X(Hl*:tLT^4. fiP*>. If? l K>gf3gs$iyi l 
h:/^£LT|g2WSfiP&gU8l4 

fflss^i t^2coaisa^2i±ft)gg^ixTv , '6o lai^ 
v>t, *fld, £tt<?3tffl^K£B3iftJi (i. 2) 
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fc^-X^l 2, K^JtSriSSftS'*;/ 
KH*£ 1 3 %7frt« m 1 tell* £ fcv \JS, (73^ga« 

tvTV^Ttflffe&V^ 
[00 2 5] $g 2 rofflgalijUi 2 CD-LiCUiM-ft; v- 

y = 7 asgaB s*vcv ^. «ft-> y 3 ^« 7 <txb- 
itiiA i a9^siag^tbrv>s„ iUBt&&jg8 tA i 

(8, 9) fi, fc»-Xi«l2K^j/Kffl«13t 
iS^Wi-BflS^nri/^o Sfc, iSa&&:kKIB&8W: > q& 

rv t =L—xmm i 2 2 <Dgisa# 

^ 2 f±, 8 Sr^- LTM^ tvO ^ Al 

l9ro±lu«SMli oflSBJBS.h.-c^a. *ffil£ 
mmi o<r>±\ai^v^( ? ki laqensn-cv^s. ^< 

•y Kffi^cl 3©All9©±tlt ^ffi^»flfl 0S.U 5 

7Ky-T s: ki ico^»3(^<yT^^/n 4«sgae$ 

tu, ^yr^^/H 4 co— *|5{i, ^B^»^l O^TJtK 
y^5 Kl lcoJlic^^^^tLgES$^^TV^5 0 ^<!J7^ 
?/H4co±|c|i^H**-;n 5^5iaE^t^-CV^ 0 t 
^--XM^l 2W^S^Ml 0co±f^(47Ky^ 5 Kl 
1 * tvT*5 «SflMnR 1 0 ^J^tii LTV ^ 

So 

[00 26] 3JcJE x m 1 {-*bfc^^g<75Mit^)£ 
*:02 7I»S04Sr#flgLTlftW-rs <> 0 2 75Mia4(i, 

[002 7] (1) ^^x^^y-^/V- 

■^twrnfe 1 ?^ vjhtcgaa l, sts • gs«ixs?r^ 5 *ss 

etr-r^o ^rUT. Mifiv-Y^^SHSb^-frT, l«Ig 

s^^^'jiibT, p # 5 msms* &&mtz 

-So 

[0028] (2) ^fc. SHOB^v^, 

[0 0 2 9] Wu, X/iyfm&m^T, ^9?Y*. 
—>vt\\^^>f^^ (W) trfflfeiZitfo J^SiXtD^ 
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[0 0 3 0] 

cm % s-ft^^^ (t i n) tz¥<ontej&&m 

iB.^JRR.O { CuSrCMP^^t?^*bT, ^->y 

[00 3 1] fcfc'U ^#^JbcO¥^#fii?-iK>g! 
«^fcttfflLfcW:/7^tt. M2«B^± cogens ic 20 

TmJkT*Cu*:misbihk,X\ 0 2 (a) i^Lfc^-T 
[00 32] (3) ifclc, E2(a)^^-TJ:5t-x M2 
JBSf^l 0 0nm©Ift->!) =y|R6S:CVDifeia!3 

mmtZo mtx. am&4 0 0 nm©SMt->y 

7SrCVDffit-<t'9iiS-r'5o tft'^U =>-K6li. ft 
2 OttEiRff 2 ^ffl^tttirrs <D&p5±-t S«tt6Sr*- 30 

[0033] (4) <wc, xt?^-r— &m^x, mte-r 

fc-«Ucui?^ 0 2 (b) icyrrT <fc 5 

fc, ^ffll £fl!lw#JB2ro«Sil««2JbtefftSr^r 

■5„ US?* h^— VI 7§r-^^^i LTR I Ejfe£rffl 

2 cDmmm 2 _ho^b-> y =» >ig£ 7 ^iss^i-i^* 
u ^fb->y =j>-j8I6(d— gpsr^m^-tirSo -ea>&> T 
•j/v-y— m<t) Mamziiv ui?* h'<?— vi 7£i& 

[00 34] (5) Wc, 02(c) ic*i-J:5t^ 6* 
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*LT. #^2<^ga,«^2^W^-ti:S t> r^T\ u 

< LAiiSoT, SMbS^y av«7 hWc*sV =■> 
IK 6 * l?<r>+&k% ftxyfy ^^g^Jt Sr^rf 3 2 fifg 

rottaaittoii.'g'toitfcswitarjgfiW" 6 r. & -c\ is 2 co 
ztiwi<oim&<vm&&txib<>xi>mt>t£\<\ 

>1 7SrSfe*f *«Ba*jfe*fflV^»^. g£fbv-y=>V 

imig&gs 2 <D9mmm 2 <t>±\zmi& u — at-^^^ 

[0 0 3 5] (6) 03 (a) ^f«fcpl-> ^ 

&mm*., mzmmmx-te <ti>&<. Ta^aN 
t^-ot'^mcomxhmt>t^\ nmM&m 

(TaN) &m&U *0±.\^ W^5nm©?y^ 

/i- (Ta) &nmtz> 0 &m.&&m&8<D±^ 

#m&m^X. W500nm»All9«L 

^>7iV^ AlBl9i^ A 1 1 5 w t %8S©C u 

&ma£*lX^ZA\ Cum. Ali-5%^cOCuS 

t^v-y =^ (Si) as-^jvm^n^tbfcA i s i Cu 

5 0 0 n m&KcD)8U¥CDA 1 ^ 9 ^figi"« 0 i ^Xtt, 

±msmm ^ms&m 8 wcmi& u a i m 9 
t?#**ji«sr#itur a 1 ^9 &m&rz. 

[0 0 3 6] (7) ZMc, xfvt-lrffl^T, 0te~r 

i"5?*HIM»fcU v^h**a<ft-r«r.iT?, 0 
3 (b) {^i-ipi-. ta-Xfll2i/^F« 
1 3Jb(-il^icu-^x >1 8 ZMtfttZo ^ 

i?X 8%tx? t LTR I Efetcj; t>A 1 

2 ir^y KHKl 3W»A 1^92iU^ 
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8&8fc*LTfc»b&V\, *±gffi^ (8, 9) n*. 
[0 0 3 7] (8) 03 (c) td^-Tipic, C 

«LT, XBftgffil Of±, flGRfi$3 0 OnmiS©i 
^ VjHtSrWHas 2 0 0 n rnggfii LfcWIfif i££W 

y =. v)Kt7>^K-e^ffii*»^ 1 0 LT <b«b* 
v\ SSfiMWKi 0 commit ka- X^n— }c 

:/n-<D^§-g\ 5 0 0 n mWTrof^J¥(75$fe^M?r fc a— 

lHjSSco«ltg^»-rSfc*?)(-^^flD¥i: L-C5 0 nm 
V . *®t£^!Blt±, 5 0 5 0 0 n m<7?tSffl-C-iliR-ir 

fbv-y ^ 1 5 0 0 n mroii?t Lfc. t a— 

TJgrogflt^Srfflv^fca.— X*rJ8l*U k~— X±0> 

-Xy n— £f? 5 w t ^-C# -So 
[0 0 3 8] (9) Wc> ^tV-j — £fflV^-C. EWte-f 
•5 £ */N±ic h^Sr^fi U 3tE{£»|g£ 1 0 ±iz 40 

•^HMU US?* MIS:*ttf«r. iT\ 0 3 
(c) tc^i-J; pt^ ^KK«13±t*S:ttai' 
v 5 * M**— >1 9&Mi$rtZ>. Y;<?—^1 9 

^^«fe{^J:»>, KSWU 3±<^?®<%fII8ll 0£ 

l-c, *<v mm i3oaii9 zmm a 

VI 9§r^*-rS„ 
[00 39] (10) WC, 04 (a) l^tJ:5^ 50 
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0<D±l<ctf})4 5 Kl 1 §:it^rs„ tfy 

rtasT?**. StttrojgflSftt, XgcofKBglfcdSprfgfc 
4 (b) t-^j;5i"> ii^<oy y^77-figia 

1 l-i«iftfcB!SLT, ta-XI«l 2<7^S<*9 
flUl 0§r^tB£-li:, ^Kiil3©All9^ 

*s. mmvmmi o^v-a ki iratt+^ 

1 2<7>7Ky ^5K11 t:i*LT«SSl 0 
[0 0 4 0]^JiW (1) 751g (10) W#$iifeXS 

i±, mm, io<Dr>^yvgj^7-rv±T*«ggLTi^$ 
Srns-t, ^^^y-fe^coifj^v 1 ^ h-r^o f^n:tj 
y-fe/p-estj&x^ns, im-i-tfiftL^w^y-kyu 

[004 1] (11) ft^J-, ftf^ 1 ^ Ki^V^Tap a D 

^.^rlUSL, ^U7^^/H4RU!fa*'-/H 5 
tV^ttJg^-rSo W-h^Xg^ST. 01ic^L7t^ 

[004 2] Lfci; 5 1-> *$&W<D$m<DMm 

(8, 9) ©±fctt«BH8l 0«>*iSSJgfigStb-cv>**: 

t^T-#5o *fc, «aSU! (l, 2) Kjsv^-Cka.— 

x&^-rs^^<*sfc*. mmm (1,2) 

©±fcfiBKS*tfc«IHIIfSB« (3. 4) RtJ^S«»Bi 
1 0?rt^-X(7^U»f{c^<D#iv>^ffl(7?^)f:*T-^ 
■fb-rS£-H^«< ^bic, ta- Xco±(cfii*« 
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[ 0 0 4 3 ] t a— X±03«6B«|roilJWtW©3: 

WiUTta— X*JK«-r4rt«s-e$4fc. 10 
mhJ-ffi^i-* >hb <r>m£mic*mMTZ r i 

[oo44] *wft<o%Momm\z.&\ l vx^ d 5 \z.7n-t 
«t5J^ *±«ga& (8, 9) tm2(ommm2b<D 

ft-h/fSagjUi (8, 9) *3«tI«PiaSSM2(C*J^T 

&t*wt f y ^ >-JBS 7 * tfUhftMt * ns a Mitxg 

[0 0 4 5] ^!)7^?/H4SWH#-M 
5(4, ^ft*?-±^Ba©£;ft/T^Tt*fc#V\, 

1 4RV¥m#— ^ 1 5 £gfig LTtfflb*V\ £ <b 

*JJiga^S (8, 9) Srfflv^T. ^fr^s^X 
<OffiRO»^5l#|Hrf-ri*S-tf*5. 13 7 (a) (4, 
«o^f77*©W7^ hS:*U 0 7 (b) 
14, «1^5mf^»W7!> hSr^i". 13 
7 (a) jc*TJ:5fc, ^yT^AteSlFHWfc 
SrEBU f KWl SftBtLtv^ 

/c 0 La»U 0 7 (b) (c^r<t5tC SJbSffi^ftS 
(8, 9) 5rffl^T^D7^?M4SWB*-;H 

[00 4 6] 
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p-rsrt^-e#So 
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